It is generally recognized that, in epidemiological studies, the diagnosis of chronic bronchitis, and particularly of the early stages of the condition, is an uncertain process which depends essentially upon symptomatic inquiry of the subject. In such studies it is important that the techniques of inquiry should be standardized (Cochrane, Chapman, and Oldham, 1951) so that the results obtained by different investigators in different populations may be compared. Considerations of this kind have led to the evolution of questionnaires completed at one interview of each subject, which comprise a series of standard questions about particular respiratory symptoms (Fletcher, Elmes, Fairbaim, and Wood, 1959; Fairbairn, Wood, and Fletcher, 1959; Olsen and Gilson, 1960; Higgins, 1961; College of General Practitioners, 1961 Council, 1960 Council, , 1961 which has since been applied in its original or in a modified form in a wide variety of epidemiological studies in many parts of the world.
As part of the National Coal Board's Pneumoconiosis Field Research (P.F.R.) (Fay, 1957; Fay and Rae, 1959 ) a short questionnaire about respiratory symptoms has, since 1958, been included in the standard medical examination (Rogan, Ashford, Chapman, Duffield, Fay, and Rae, 1961) . To date the PFR Questionnaire has been asked of some 30,000 working coalminers, comprising about 95 per cent of the labour force employed at the 25 collieries at which this research is undertaken. Follow-up studies of respiratory symptoms were started in 1962, the second examination of each individual taking place about 5 years after the first. As the selected collieries are situated throughout the main British coalfields, the answers given to the PFR Questionnaire are potentially useful for comparing the prevalence of respiratory symptoms amongst coalminers with that amongst other sections of the population. The majority of recent studies in other sections of the population have, however, been based upon the use of the MRC Questionnaire or its derivatives.
As there are appreciable differences between the form of the two questionnaires and the way in which they are applied, it was decided to carry out a field trial on a population of working coalminers in an attempt to establish a basis of comparison.
THE Two QUESTIONNAIRES
The shorter of the two versions of the MRC Respiratory Symptoms Questionnaire has been more widely used and was chosen as being more suitable to the conditions of the trial. It was employed in the standard form (Medical Research Council, 1961) apart from minor modifications to the questions about smoking habits which are listed in Appendix I. These consisted of asking the subject whether he inhaled and asking specifically how much he was smoking of each type of tobacco product now. In the MRC version, the method of asking for smoking
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habits is left open to each interviewer. These questions dealing with smoking habits were the last to be asked of the subject and the changes which were introduced could not therefore have affected the answers to the earlier questions dealing with respiratory symptoms. The content of the questionnaire and the method of application have been described elsewhere (Holland, 1963) .
The questionnaire used by the Pneumoconiosis Field Research is shown in Appendix 1I. It is similar in form and more concise than the MRC Questionnaire, making no reference to nasal catarrh, asthma, or hay fever, and no distinction between summer and winter cough and phlegm. In other respects the symptoms covered by the two questionnaires are the same, although the wording of the questions and the order in which they are put are not identical.
The PFR Questionnaire is applied by persons without medical qualifications. In the interests of standardization precisely the same wording is followed on each occasion and the use of additional probing questions is deliberately proscribed.
Because of the greater simplicity of the PFR Questionnaire, the time taken to interview a subject with respiratory symptoms is about half as long as that required using the MRC Questionnaire. On average the former takes about 2j minutes and the latter about 5 minutes. The difference in the time required for a subject without respiratory symptoms is less pronounced, although the MRC Questionnaire still takes somewhat longer.
THE DESIGN OF THE TRIAL
The main objectives of the trial may be summarized briefly as follows:
(a) To compare the replies given to the two questionnaires by a population representative of that to which the PFR Questionnaire is normally applied.
(b) To measure the inter-and intra-observer error in applying the two questionnaires, the consistency of the replies over a period of about 6 months being of particular interest.
(c) To examine the relation between the replies given to the two questionnaires and objective measurements of pulmonary function. In order to avoid having to examine an unduly high proportion of men without respiratory symptoms of any kind, it was decided to carry out the trial at one of the PFR selected collieries at which the prevalence of respiratory symptoms was known to be relatively high, and a colliery in the steam coal area of South Wales (which had previously been surveyed by the PFR in February, 1962) was chosen. The need to study the consistency of symptoms over a period of time meant that the trial was carried out in two stages, the first in October, 1963 , and the second in May, 1964 . These particular months of the year were chosen in order to reduce the possibility of seasonal variations in the prevalence of respiratory symptoms and in ventilatory function (Morgan, Pasqual, and Ashford, 1964) .
The first stage of the trial lasted for one week and as many of the men working at the colliery who could be persuaded to come forward during that period were examined, the following observations being made on each man:
(a) Record of respiratory symptoms and smoking habits, using the MRC Shorter Questionnaire.
(b) Record of respiratory symptoms and smoking habits, using the PFR Questionnaire.
(c) Measurement of Forced Expiratory Ventilation (FEV1 sA) and Forced Vital Capacity (FVC), using a modified form of the Gaensler apparatus (Ashford, Forwell, and Routledge, 1960) .
(d) Examination of 1-hour sputum samples, the subject being asked to collect all the phlegm produced from the chest during the first hour after getting out of bed on each of the two days succeeding the examination.
The MRC Questionnaire was applied by one or other of two doctors (Observers A and B) from St. Thomas's Hospital Medical School, London, both of whom are experienced in its use in epidemiological studies. The PFR Questionnaire was applied by one or other of the two observers (Observers C and D), who have been responsible for this aspect of the PFR medical surveys during the past 5 years. As each subject answered both questionnaires it was possible to determine to what extent the application of the first questionnaire had affected the answers given to the second. The choice of which questionnaire should be asked of each subject first and of which observer should apply the PFR Questionnaire and which should apply the MRC Questionnaire was made according to a random allocation.
The volume of sputum expectorated in the first hour after rising measured in field studies of chronic bronchitis has been found to correlate well with subjective and objective indices of the subject's condition (Elmes, Dutton, and Fletcher, 1959; Fletcher and Tinker, 1961) . The day-to-day variation in the first-hour sputum volume and its relationship to the 24-hour volume have been studied by Ashcroft 78 W. W. HOLLAND, J. R. ASHFORD, J. R. T. COLLEY, D. C. MORGAN, AND N.J. PEARSON (1965) and Miller, Tinker, and Fletcher (1965) . Visual classification of sputum purulence was carried out using the scale adopted by Miller (1963) Questionnaire were applied first (Table I) . (Ashford, Forwell, and Routledge, to be published) . For the present purposes each comparison has been assessed separately and the resulting significance levels, although unlikely to be exact, provide a useful guide to the existence of real difference in prevalence.
80 W. W.HOLLAND, J.R.ASHFORD, J.R.T.COLLEY, D.C.MORGAN, AND N.J.PEARSON stage), and between the two stages (for given order of examination and observer). The prevalence of respiratory symptoms amongst the men to whom the PFR Questionnaire was applied first was generally lower than amongst the men to whom the MRC Questionnaire was applied first. This tendency is apparent at both stages of the trial and is particularly marked for Observer D. Although different groups of men were involved, the subjects examined first by the MRC being slightly older and having on average slightly lower FEVy1c and slightly higher sputum volumes, the differences are sufficiently large to suggest that the prevalence of symptoms recorded using the PFR Questionnaire was enhanced by the prior application of the MRC Questionnaire. At the first stage of the trial, the men examined by Observer C reported a lower proportion of respiratory symptoms than those examined by Observer D, but at the second stage there were no consistent differences. Exactly the same procedures were followed at the two stages of the trial in terms of order of examination and questioner; the variability of the replies given to the PFR Questionnaire is illustrated at Table III , which shows the proportion of men giving consistent answers to each of the individual questions.
The general level of agreement amongst the men to whom the MRC Questionnaire was applied first was slightly better than that amongst the men to whom the PFR Questionnaire was applied first. There is, however, little to choose between the two observers in this respect. On average, consistent replies were given by rather more than 80 per cent. of the subjects. There is little variation between the different symptoms, apart from a comparatively low result for the question about cough all day amongst the men to whom the PFR Questionnaire was applied first. When the replies to the questions about smoking habits at the first and second stages of the trial were compared, there was a high degree of consistency between the two sets of results. As far as the classification in terms of smoker, non-smoker, and exsmoker is concerned, only four out of the 286 men examined gave answers which were inconsistent under the coding convention and almost all the population were classified in the same way on the two occasions. An equally satisfactory level of agreement was observed in the reported consumption of tobacco. In view of the generally high level of reproducibility of the replies to the questions about smoking habits, it is considered that the minor differences between different observers and the two orders of examination are probably a fair reflection of real variations between the groups examined.
VARIATION IN RECORDING RESPIRATORY SYMPTOMS AND SMOKING HABITS USING THE MRC QUESTION-

NAIRE
The prevalence of respiratory symptoms reported by Observers A and B using the MRC Questionnaire is shown in Table IV (opposite) which follows the same general form as Table II . Besides the information about individual symptoms, an assessment of the symptom complex in terms of "persistent cough and sputum", Grade 1 (Higgins, Cochrane, Gilson, and Wood, 1959) , "chronic bronchitis" (Higgins, 1957) , "simple chronic bronchitis" (Fletcher and others, 1959) , and the "chronic bronchitis syndrome" (College of General Practitioners, 1961) has also been included in this Table. When the results are considered in terms of order of examination, the prevalences of the individual symptoms for the subjects to whom the MRC Questionnaire was applied first are generally higher than the corresponding results for the subjects to whom the PFR Questionnaire was applied first. These differences are considerably more pronounced for the men examined by Observer B than for the men examined by Observer A. Although the general direction of the trend corresponds to the differences in age distribution, FEV1 sec, and sputum volume, the magnitude of the discrepancy suggests that the application of the PFR Questionnaire tended to reduce the prevalence of respiratory symptoms reported subsequently using the MRC Questionnaire. When the results obtained by the two observers are compared there is a general tendency for the prevalence of symptoms reported by Observer A to be lower than the corresponding results for the men examined by Observer B, although this is by no means always the case. On the whole the corresponding results obtained on the two stages of the trial are in good agreement. At the first stage of the trial there is a tendency for the first specimen to have a slightly greater volume than the second, but at the second stage the average volumes are in close agreement. It is worth noting that very few of the men who had no sputum on one occasion had some sputum on the other. The type of sputum present in the two specimens was also reasonably consistent, although Ml and M2.
The volumes of the sputum specimens returned at the first and second stages of the trial are compared in Table IX (opposite). The individual results show a considerable spread, but the average returns for the two stages are in good agreement. For the first specimen a higher proportion of men produced no sputum at the second stage than at the first, but this was balanced by a lower proportion who produced just 1 ml. Comparison of Tables VII and IX shows that the volumes of the two specimens produced 
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The results of this analysis suggest that the replies given to the questions about respiratory symptoms using either questionnaire may have been affected by the fact that the other questionnaire had been applied a few minutes earlier. The possibility of an effect of this kind had been anticipated when the trial was planned and is consistent with experience in other types of inquiry (Payne, 1951) . For this reason the further analysis of the replies to the questions about respiratory symptoms given in Part II of this paper has been based solely upon the results of the first questionnaire asked of each subject.
Certain differences were noted between the replies given to the two observers using the PFR Questionnaire and also between those given to the two observers using the MRC Questionnaire. Although the variation may have been to some extent due to the fact that different groups of subjects were examined, it is possible that a subjective effect on the part of the questioner may also have been involved. However, the extent of any such tendency must have been small and in the further analysis of Because the first questionnaire to be asked of each subject tended to affect the answers given to the second questionnaire, the men examined have been divided into two groups for the assessment and comparison of the individual respiratory symptoms. Thus, the data relating to the MRC Questionnaire are based upon the replies given by the subjects to whom this questionnaire was applied first. Similarly, the data relating to the PFR Questionnaire are based on the replies given by the other half of the population.
As the two groups were chosen at random and have much the same distribution of age, smoking habits, and ventilatory function, this sub-division provides a valid basis for comparison.
In order to make the best use of all the available data, the results given in this second part of this paper for the first stage of the trial refer to the whole group of 357 men examined on this occasion. This is in contrast to the treatment given in Part I which, in the interests of convenience of presentation, is based mainly on the 286 men who took part in both stages of the trial.
SYMPTOMS RELATING TO COUGH AND SPUTUM
The MRC Questionnaire makes a distinction between summer and winter cough and sputum which does not appear in the PFR Questionnaire. In consequence, comparisons between the results obtained can be made only in terms of groups of symptoms which, although apparently equivalent, are based on questions with a different content and wording. The overall prevalences of the symptoms relating to cough and phlegm recorded using the two questionnaires are compared at The prevalence of morning cough using the PFR Questionnaire is slightly, but not significantly, lower than that of morning cough in winter or summer (or morning cough in winter only) using the MRC Questionnaire, but the prevalence of persistent morning cough is in very good agreement with that of morning cough in summer using the MRC Questionnaire. When cough throughout the day is considered, the agreement between the two questionnaires is less close. The prevalence of all-day cough using the PFR Questionnaire is not significantly different from that of day or night cough in summer and cough (Grade 2) using the MRC Questionnaire. On the other hand, the prevalence of persistent all-day cough using the PFR Questionnaire is significantly lower than that of any of the equivalent symptoms using the MRC Questionnaire.
The phlegm symptoms follow a similar pattern to those relating to cough. There is -reasonably good agreement between the prevalence of MRC morning phlegm in winter or summer and PFR morning phlegm, and also between MRC morning phlegm in summer and PFR persistent morning phlegm. On the other hand, the prevalence of MRC day or night phlegm is significantly higher than that of the corresponding symptoms using the PFR Questionnaire.
When the results were sub-divided in terms of age, similar trends were found in all age groups. Fig. 1 (opposite) compares the prevalence of certain of the cough symptoms using the two questionnaires (as reported on the first stage of the trial) in the various age groups, and Fig. 2 ( The prevalence of men with Grades 3 to 5 breathlessness using the MRC Questionnaire (which corresponds at least to shortness of breath walking at an ordinary pace on level ground) is significantly higher than that of men with breathlessness using the PFR Questionnaire (for which the qualifying symptoms are the same). In contrast, the reported prevalences of wheeze apart from colds using the two questionnaires are in good agreement. The wording of the questions leading to an assessment of weather affecting the chest, Grades 1 and 2, using the MRC Questionnaire is identical with that for weather affecting the chest using the PFR Questionnaire.
However, the prevalence of the PFR symptom at the first stage of the trial was significantly lower than that of the corresponding MRC symptom, and in good agreement with the result for the MRC weather affecting the chest, Grade 2, which involves the group.bmj.com on June 21, 2017 -Published by http://jech.bmj.com/ Downloaded from 90 W. W. HOLLAND, J. R. ASHFORD, J. R. COLLEY, D. C. MORGAN, AND N. J. PEARSON further criterion that the effect of the weather leads to breathlessness. On the other hand, for the second stage of the trial, the prevalence of MRC weather affecting the chest, Grades 1 and 2, does not differ significantly from that of the corresponding PFR symptom. The MRC assessment of chest illness, Grades 1 and 2, is recorded for men who say that they have had at least one chest illness lasting for a week or more during the past 3 years. The PFR assessment of chest illness is based on exactly the same criteria, but the corresponding prevalence is consistently, but not significantly, higher.
RESPIRATORY SYMPTOMS COMPLEXES
On the basis of the replies given to the individual questions using the MRC Questionnaire, an assessment may be made of the subject's symptoms complex in terms of "persistent cough and sputum", "chronic bronchitis", "simple chronic bronchitis", and the "chronic bronchitis syndrome" as defined previously. Similarly, the replies to the PFR Questionnaire may be assessed in terms of a "respiratory symptoms complex". The results obtained at the two stages of the trial are summarized at Table III, stages of the trial; the relation between prevalence and age at the first stage is shown at Fig. 3 . The highest prevalence was that of MRC "simple chronic bronchitis", which increases fairly steadily from as much as 40 per cent. for the under 20 age group to about 80 per cent. for men aged 60 years and over. The next in order of prevalence is MRC "persistent cough and sputum", which varies from about 15 percent. amongst the youngest men to about 75 per cent. amongst the oldest. This is followed by the PFR "respiratory symptoms complex", which shows the greatest and most consistent rate of increase of prevalence with age, varying from about Comparison of the ventilatory function measurements of the men with and without any particular group of respiratory symptoms provides a measure of the ability of those particular symptoms to discriminate between a "disabled" and a "nondisabled" group. Because ventilatory function tends to decrease with increasing age (Rogan, Ashford, Chapman, Duffield, Fay, and Rae, 1961) and the disability associated with any particular group of symptoms may also be dependent upon age, due account must be taken of the effect of age in any such comparison. By the same token, physique may also play a similar but probably considerably less significant role; because of the comparatively small numbers of men involved and the absence of significant differences in physique between the various groups which are to be compared, it was not considered worthwhile to make allowance for this factor also.
The average measurements of FEV1 sez amongst the men assessed as being with and without the four types of respiratory symptom complex using the MRC Questionnaire and as being with and without the "respiratory symptoms complex" using the PFR Questionnaire at the two stages of the trial are given at Table I Where there were less than ten men in a particular group the exact number is given in brackets. 
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The main finding of the trial is the fact that the answers to questions about respiratory symptoms appear to depend upon the content and wording of the questions themselves and of any questions which have been asked previously. The plan of the trial involved the application of two respiratory symptoms questionnaires in succession to each subject and it is clear that the results of the questionnaire which was asked second were conditioned by the fact that the subject had already answered a similar questionnaire a few minutes earlier. Furthermore, the symptoms revealed by the questionnaire which was applied first were apparently also affected by the content of the earlier part of the same questionnaire. Synthesis of the replies given to one questionnaire to estimate particular sets of results corresponding to those obtained directly using the other questionnaire produced some marked inconsistencies. In particular, the distinction made in the MRC Questionnaire between winter and summer symptoms appears to have produced a different level of prevalence of cough and phlegm symptoms from that revealed by the PFR Questionnaire, which is not concerned with seasonal effects. On the other hand, the good agreement between the replies to the questions about smoking habits (which occur towards the end of both questionnaires) suggests that the less subjective items of information are little affected by factors of this kind. The respiratory symptoms questionnaire must therefore be regarded as a delicate instrument for collecting information about individual respiratory symptoms. The results obtained in terms of the prevalence of individual symptoms may be accepted as valid only in the context of the particular questionnaire which was used. Different questionnaires, with different wording and a different sequence of questions, may well lead to different estimates of the prevalence of particular symptoms. This emphasizes the need for precise standardization, in detail as well as in general terms, in comparative studies of respiratory symptoms.
The results obtained using a given questionnaire were, however, reasonably reproducible and were closely related to more objective measure of pulmonary function, such as FEVLY , FVC and 1 hour sputum volume. Indeed, the replies given to the questions about morning phlegm were so well correlated with sputum volume that it would seem doubtful whether the effort required to collect such sputum specimens would be worthwhile in largescale survey work. The men examined are reasonably representative of British coalminers and the data collected during the trial provide a valid basis of comparison between the results of surveys based on the two questionnaires. In particular, the severity of symptoms characterized by the PFR "respiratory symptoms complex" represents a half-way stage between the MRC "persistent cough and sputum" and "simple chronic bronchitis" on the one hand, and "chronic bronchitis" and the "chronic bronchitis syndrome" on the other.
On the whole the results obtained at the two stages of the trial were in reasonably good agreement. The only questions for which significantly different results were obtained were those relating to periods of increased cough and phlegm and to the effect of weather on the chest using the MRC Questionnaire. On the assumption that there is unlikely to be any substantial change in chronic respiratory symptoms over a period as short as 6 months, it would appear that the answers to these particular questions may be conditioned to some extent by the season of the year and should therefore be regarded with some suspicion.
In an attempt to assess the precision of the two questionnaires as devices for discriminating between a "disabled" and a "non-disabled" group, the differences in the measurements of ventilatory function and sputum volumes between the men with and without particular symptoms were compared. It is interesting that there was little to choose between the two questionnaires and, in this respect, each may be regarded as equally valid. This particular analysis was carried out in relatively simple terms, on the basis of the differences between average results. A more complex multiple canonical analysis of the data is being undertaken and the results will be reported elsewhere.
In conclusion, therefore, this trial has shown that the PFR and MRC Questionnaires may lead to different estimates of the prevalence of certain individual respiratory symptoms in a population of working coalminers. Neither questionnaire has any clear advantage over the other in terms of inter-or intra-observer error. Nor is there any difference in the discrimination of the answers given to either questionnaire in terms of ventilatory function or sputum production. SUMMARY An investigation is described to compare in the same population of coalminers the results of applying both the "Short Questionnaire on Respiratory Symptoms" of the Medical Research Council, and a similar but even more concise questionnaire used in the Pneumoconiosis Field Research Scheme of the National Coal Board.
